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HALT Task Update
Task Plan

Ç Functional Characterization of COTS boards: Started 
functional tests, preliminary baseline results are provided vs., 
temperature (hot and cold temperature).

ÇWilloughby Environmental Stress Screening
ü Implementation of temperature variation during Willoughby Environmental Stress Screening (ESS) test 

using random vibration spectrum needs a hot and cold platform.  Therefore, designed a hot and cold 
platform to cover a temperature range of -65oC to +125oC during Environmental Stress Screening (ESS) 
spectrum implementation with shaker table in ETQL labs.

ü Design of test article holder fixture is in the planning for various COTS boards. 

×Completed test fixture design and fabrication for RV table.  
Need to implement the test the fixture.

Ç Highly Accelerated Life Testing (HALT)
üData logging system is completed for HALT.

üBegan initial experiments with PBGA test boards in a temperature range of 
-65oC to +125oC.  Tests will be started in the following order.

o Case 1:Temperature Step Stress Test

o Case 2: Rapid Thermal Transitions Stress Test 

o Case 3: Shock Step Stress Test at a constant temperature 

o Case 4: Combined Rapid Thermal Transitions Stress and Shock Test 

Ç CCGA 1752/Virtex-5 daisy chain package to determine baseline thermal cycling test 
data.

Ç Thermal Cycling Assessment of GoPro Camera  for NASA applications

Ç Analysis of Post HALT, HASS, Dynamic, and Thermal tests studies

Ç Verification of observations

Ç Prepare Reports/Final Report
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Ç PBGA test board designed and manufactured.  This board has been 

harnessed and the HALT test and thermal tests are in progress.

ÇCOTS GoPRO Camera (candidate camera for Mars Helicopter project, 

Mars 2020) 

ÇEvaluation Platform Xilinx ML507 FPGA Evaluation Board Virtex-5 

Xilinx  

ÇMicrosemi ProASIC3/E Evaluation FPGA Board 

ÇXilinx SPARTAN-6 FPGA SP601

ÇHigh I/O assembled CCGA packages (Virtex-5 and other potential Packages)

Hardware to be Assessed with HALT, HASS,

Dynamic, and Thermal Cycling 

Ram
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Introduction

ÅExplore Highly Accelerated Life Testing (HALT), HASS, 

Thermal Cycling techniques to assess packaging designs and 

COTS boards, GoPRO camera design in a wide temperature 

range (ï65oC to +125oC).  
ïHALT is a custom hybrid package suite of testing technique, such as 

temperature down to -65oC  to +125oC and vibration step processing 

up to 50g acceleration.  

ïHALT testing implements repetitive multiple-axis vibration combined 

with thermal cycles testing of the test article to precipitate defects.

ÅHASS testing implements random vibration and thermal 

cycling testing of the test article to precipitate defects.

ÅThermal cycling of the test article to precipitate defects 

performed over a long duration of thermal testing.

ÅShock and Random vibration testing of the test article to 

precipitate defects in short test duration.
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Objective

ÅPredict reliability, assess failure mechanism 

and assess survivability of selected advanced 

electronic interconnect packages (Plastic Ball 

Grid Arrays, Flip-chips, surface mount 

package interconnects, CCGA, GoPRO 

camera, etc.) for especially long duration 

missions in a shorter duration.

ÅReduce the development cycle time for 

improvements to the packaging designs.  
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Experimental Details

ÁDesign and build advanced test boards that are 

considered useful for a variety of NASA projects.

ÁTested COTS Boards.

ÁTested Virtex-5 CCGA boards  

ÁAssessed COTS GoPROcamera.

ÁSelect stress stimuli thermal cycling and/or all-axis 

vibration or both simultaneously

ÁPerform stress testing

ÁAnalyze the test results and compare with the thermal 

cycling test data.

ÁEstimate the acceleration factor for package failures 

observed.
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Schematic diagram for the solder joint 

continuity monitoring HALT test system
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Test Boards in the HALT System
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Shock Table

Thermal Chamber
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COTS Test Boards
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COTS Evaluation Boards in the Thermal Chamber 

(Obtained Baseline Test Data vs. Temperature)

Micro semi 

ProASIC3/E 

Evaluation 

FPGA 

Board

SPARTAN-6 

FPGA SP601 

EVALUATION 

Board

Virtex -5 
FPGA 
ML50X 
Family Board 
(Front)
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256 Fine-

Pitch Ball 

Grid Arrays

208 PQFP; 

208 Plastic 

Quad Flat 

Pack

1136 FCBGA: 

1136 Flip Chip 

Ball grid Arrays
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SPARTAN-6 FPGA SP601 EVALUATION Board

Source:http://www.xilinx.com/publications/prod_mktg/sp601_product_brief.pdf
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Board mounted in the 

thermal Chamber During 

the Tests

XC6SLX16-2FTG256I

256 FTBGA: 256 Fine-Pitch Ball Grid Arrays
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Xilinx SP601 FPGA Board-1 (Preliminary Thermal Test Results Summary)

Xilinx SP601 FPGA Board-1 (Preliminary)

Tested ------>

Temperature, C Remarks

Test #
Test Performed to 

Health/Functional Check
+25 +50 +75 +100 +125 +25 0 -30 -30±10 -65 -60±10

1

Universal Asynchronous 

Receiver/Transmitter 

(UART)

PASS PASSPASSPASS PASS PASS PASS PASS PASS Functional

2 Light Emitting Diodes PASS PASSPASSPASS PASS PASS PASSPASS PASS PASS Functional

3 Timer Test PASS PASSPASSPASS PASS PASS PASS PASS PASS Functional

4 Flash Memory PASS PASSPASSPASS PASS PASS PASS PASS PASS Functional

5

Inter-Integrated Circuit 

(IIC) Electrically Erasable 

Programmable Read-Only 

Memory (EEPROM)

PASS PASSPASSPASS PASS PASS PASS PASS PASS Functional

6 ETHERNET Lite Test PASS PASSPASSPASS PASS PASS PASS PASS PASS Functional

7

General Purpose 

Input/output (GPIO) 

Switches

PASS PASSPASSPASS PASS PASS PASS PASS PASS Functional

8

Multi-Port Memory 

Controller (MPMC) 

Memory Test or External 

Memory Test

PASS PASSPASSPASS FAIL PASS PASS PASS PASS

MPMC test 

failed @125C 

and recovered 

when the 

temperature 

reduced..
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Micro semi ProASIC3/E Evaluation FPGA Board

http://www.microsemi.com/products/fpga-soc/design-resources/dev-kits/proasic3/proasic3-starter-kit
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Board mounted in the 

thermal Chamber During 

the Tests

208 PQFP; 208 Plastic Quad Flat Pack
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Microsemi ProASIC3/E Evaluation FPGA 

Board (Preliminary Test Results Summary)

Microsemi ProASIC3/E Evaluation Board-1 (Preliminary)

Tested ------>

Temperature, C
Remarks

Test #
Test Performed to 

Health/Functional Check
+25 +50 +75 +100 +125 +25 0 -30 

-30 ±
10

-65±10 -75±10

1

Flashing Light Emitting 

Diodes (LEDs) Demo:  Right 

to Left

PASS PASS PASS PASS PASS PASS PASS PASS PASS Functional

2

Flashing Light Emitting 

Diodes (LEDs) Demo:  Left to 

Right

PASS PASS PASS PASS PASS PASS PASS PASS PASS PASS PASS Functional

3 8-Bit Counter -- Count Up PASS PASS PASS PASS PASS PASS PASS PASS PASS Functional

4
8-Bit Counter -- Counting 

Down
PASS PASS PASS PASS PASS PASS PASS PASS PASS Functional

5
8-Bit Counter -- Counting Up 

or Down with Forced State
PASS PASS PASS PASS PASS PASS PASS PASS PASS Functional
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Detailed Description of Virtex-5 FPGA ML50X Family Components (Front)
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Board mounted in the 

thermal Chamber During 

the Tests
1136 FCBGA: 1136 Flip Chip Ball grid Arrays
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Detailed Description of Virtex-5 FPGA ML50X Family 

Components (Back)ML50x Evaluation Platform with CF Card

Source: http://www.xilinx.com/support/documentation/boards_and_kits/ug347.pdf
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